This study examined the relationship between sit-to-stand (STS) power and physical function 20 in adults with severe obesity. Thirty-eight adults (age: 44 ± 12 years; body mass index [BMI]: 21 45.2 ± 7.8 kg/m 2 ) completed evaluations of STS power, strength and functional performance. 22 STS power was measured with a wearable inertial sensor, strength was assessed with the 23 isometric mid-thigh pull, and function was measured with the timed up-and-go (TUG), six-24 minute walk test (6MWT) and 30-s chair STS. Power and strength (normalised to body mass) 25 entered regression models in addition to age, gender, BMI and physical activity (daily step 26 count). Power displayed large univariate associations with TUG (r = 0.50) and 30-s chair STS 27 (r = 0.67), and a moderate association with 6MWT (r = 0.49). Forward stepwise regression 28 revealed that power independently contributed to TUG (β = -0.40, p = 0.010), 30-s chair STS 29 (β = 0.67, p < 0.001) and 6MWT performance (β = 0.27, p = 0.007). Power also appeared to 30 be a superior determinant of function compared with strength. Power generated via the STS 31 transfer largely underpins the ability to perform functional tasks in adults with severe obesity, 32 although intervention studies are required to investigate a potentially causal relationship.
Participants sat in a firm bariatric chair (height, 48 cm; depth, 56 cm; width, 69 cm) and were 138 required to stand up, walk three meters before turning 180° around a cone and returning to the 139 chair to sit down. Participants were instructed to perform the test as quickly as possible but in 140 a controlled manner, with time recorded in seconds. TUG is a basic measure of functional 141 mobility (Podsiadlo & Richardson, 1991) and has demonstrated high test-retest reliability in 142 our laboratory (ICC = 0.97; SEM = 0.22 s) (Northgraves et al., 2016) . 143 Thirty-second chair STS 144 The 30-s chair STS is a reliable measure of lower extremity function (Jones, Rikli, & Beam, 145 1999). Using the same bariatric chair as the TUG, participants began seated and were 146 subsequently instructed to rise to a full standing position (legs straight) and then return to the 147 seat (full weight on chair) with both arms crossed against the chest. A practice trial of two 148 repetitions was given to check correct form. The total number of stands performed correctly 149 was recorded for analysis.
150
Muscle strength 151 Muscle strength was assessed with the isometric mid-thigh pull (IMTP) test using an analogue 152 dynamometer (Takei Scientific Instruments Co. Ltd., TKK 5002 Back-A, Tokyo, Japan). The 153 height of the handle was individually adjusted so that the bar rested midway up the thigh and 154 8 there was 145° of knee flexion (Dos'Santos, Thomas, Jones, McMahon, & Comfort, 2017) , 155 which was measured with geometry. Participants then maximally extended their knees and 156 trunk for three to five seconds without bending their back. Two trials were performed with a 157 two-minute rest period in between and the maximum value used for analysis. The IMTP 158 demonstrated excellent within-session reliability in this study (ICC = 0.98; SEM = 5.6 kg). 160 The STS power test was administered in a firm bariatric chair using the same technique as the 161 30-s chair STS test. Participants performed a warm-up of two repetitions to familiarise 162 themselves with performing the upwards phase with maximal intended velocity. Subsequently, 163 three repetitions were performed separated by 60 seconds of rest. Participants were instructed 164 to maintain their arms crossed against their chest and stand up as quickly as possible from a 165 seated position, before returning to the initial seated position in a controlled manner (see 166 supplemental online material). Additional trials were performed if the arms moved away from 167 the chest. A wearable inertial sensor (PUSH TM , PUSH Inc., Toronto, Canada) was used to 168 measure mean power (MP), peak power (PP), mean velocity (MV), and peak velocity (PV) in 169 the upwards phase of each STS repetition. 171 The wearable inertial sensor (PUSH TM ) consisted of a 3-axis accelerometer and a gyroscope 172 that provides six degrees in its coordinate system. The device was worn on the participant's 173 right forearm, 1-2 cm distal to the elbow crease, with the main button located proximally. The 174 method used to calculate MV, PV, MP and PP has been described previously (Orange et al., 175 2018). The maximum value of the three repetitions (fastest mean concentric velocity) was used 176 for analyses. We chose to include only MP in the regression analyses to avoid having highly 177 correlated variables in the regression models, and we have previously shown MP to be the most 178 9 valid metric at 20% of 1RM in the back squat (r = 0.91) (Orange et al., 2018) . MP and strength 179 were normalised to body mass because these relative values are more pertinent to individuals 180 with obesity than absolute values (Tomlinson et al., 2016) . Daily step counts were divided by 181 1000 before being entered into the regression analysis to improve the readability of the 182 unstandardised coefficients.
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Data analyses
183
Sample size 184 The sample size was calculated using G*Power software (version 3.1, Universität Düsseldorf, 185 Düsseldorf, Germany). Given the type of statistical analysis (linear multiple regression), partial 186 R 2 = 0.49; α = 0.05, 1−β = 0.95; predictors = 6, a priori sample size for statistical significance 187 was calculated as 29 participants. The very large effect size is equivalent to a Pearson 188 correlation coefficient (r) of 0.7 (Cohen, 1988; Hopkins, 2000a) , which was chosen based on 189 a previous study that reported a very strong correlation (r > 0.7) between STS MP and the 30-190 s chair STS test in sarcopenic older adults (Glenn, Gray, & Binns, 2017) .
191
Statistical analyses 192
Relative reliability was determined with the intraclass correlation coefficient (ICC) using 193 custom-designed Microsoft Excel spreadsheets (Hopkins, 2015) . ICC estimates of <0.5, 0.50 194 to 0.74, 0.75 to 0.89, and ≥0.9 were considered poor, moderate, good and excellent, forward stepwise regression models, and ensured that potentially important variables were not 213 prematurely discarded (Bendel & Afifi, 1977) . The proportion of variance in the dependent 214 variable explained by the independent variables was reported with adjusted R squared (R 2 adj).
215
The alpha level indicating statistical significance was set at p < 0.05. The main finding of this study was that STS power independently contributed to all 263 assessments of physical function in adults with severe obesity. Muscle power also appeared to 264 be a superior determinant of functional performance compared with muscle strength, 265 specifically in the TUG and 30-s chair STS. Importantly, all measurements of velocity and 266 power obtained by the wearable inertial sensor were highly reliable. 267 We are the first to show that the power generated via the STS transfer is related to functional variable to TUG (β = -0.30, p = 0.046) and 6MWT performance (β = 0.28, p = 0.007).
297
Notwithstanding the importance of muscle strength, our data indicate that power may be a The IMTP test involves a static isometric contraction, which does not replicate the dynamic 309 muscle contraction involved in functional performance tasks. Thus, the specificity of the 310 strength test may have contributed to the results. Alternative laboratory-based methods include 311 the use of the leg press or isokinetic knee extension. However, many adults with severe obesity 312 cannot achieve the range of knee flexion required in the leg press exercise due to restrictive 313 abdominal adiposity. Strict standardisation of knee flexion is essential because leg press 1RM 314 has been shown to improve by 59% when the starting knee angle increases from 80° to 100° activity and gender in regression analyses. As a result, the functional relevance of power is 347 independent of these confounding variables, which increases the generalisability of our 348 findings. It has been suggested that there should be 15 to 20 participants per predictor variable 349 in a regression analysis (Schmidt, 1971) . Nevertheless, we estimated sample size with a power velocity; MP = mean power; PP = peak power.
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Data are presented as mean ± 95% confidence intervals. Data are presented as mean ± 95% confidence intervals.
